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(54) [Title of the Invention] WAFER VACUUM ADSORBER 

(57) [Abstract] 

[Object] It is an object of the present invention to 
provide a vacuum adsorber which uses a structure in which a 
non-uniform vacuum adsorbing force does not act on the wafer, 
depending upon the direction of the oriflamme portion of the 
wafer to adsorb and hold the wafer t a high accuracy (high 
flatness) . 

[Solving Means] The wafer vacuum adsorber of the present 
invention comprises, on a substrate using ceramics as a 
basic material, a wafer outer peripheral rim 1 and a wafer 
inner peripheral rim 2 maintaining air-tightness in the 
inside thereof; oriflamme 3 provided at two positions 
perpendicular to each other having a shape corresponding to 
the oriflamme of the wafer; a cylindrical projection 5; and 
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a vacuum path and vacuum fitting 8 independent of each other 
for vacuum-adsorbing the wafer 6. It further comprises an . 
oriflamme vacuum chamber 9 and an outer peripheral vacuum 
chamber 10 surrounded by the wafer outer peripheral rim 1 
and the oriflamme 3; and an inner peripheral vacuum chamber 
11 surrounded by the wafer inner peripheral rim 2. 
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[Claims] 

[Claim 1] A wafer vacuum adsorber comprising two rims 
(weirs) of a shape corresponding to that of an oriflamme 
portion of a wafer in two directions perpendicular to each 
other, wherein said rims have respective independent vacuum 
paths.. 

[Claim 2] A wafer vacuum adsorber comprising a plurality of 
rims (weirs) of a shape corresponding to that of the 
oriflamme portion of a wafer at arbitrary positions, wherein 
said rims have respective independent vacuum paths. 

r 

[Claim 3] A semiconductor manufacturing apparatus having 
the wafer vacuum adsorber according to claim 2 . 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to a semiconductor manufacturing apparatus used for 
the manufacture of a semiconductor integrated circuit, or 
more particularly, a sample holding table of a reduced 
projection exposure apparatus. More specifically, the 
invention relates to a wafer holding apparatus ' having a 
shape suitable for holding a sample at a high accuracy. 

[0002] 

[Description of the Related Art] A conventional wafer 
vacuum adsorber comprises an outer peripheral rim (weir) for 
vacuum-holding a wafer, which has substantially the same 
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shape as the external shape ,pf the wafer but is slightly 
smaller than the wafer to maintain air-tightness and a 
smaller width, an inner peripheral rim for maintaining air- 
tightness of the interior, cylindrical projections for 
maintaining flatness of the wafer upon vacuum-adsorbing the 
wafer, and vacuum paths independent of each other for 
achieving vacuum for the outer peripheral rim and the inner 
peripheral rim. ... 

[0003] In this wafer vacuum - adsorber , the rims have a width 
of 0.2 to 0.5 mm;' the outer peripheral rim is arranged 1 to 
2 mm inside the wafer; the inner peripheral rim is arranged 
at an arbitrary position inside thereof; and the numerous 
cylindrical projections are arranged over the entire area at 
a pitch of 2 to 4 mm inside the outer peripheral rim. These 
rims and cylindrical projections are formed by transfer of a 
rim or projection pattern on the mask by use of a working 
process such as the sand blast process on the same surface 
as the basic material such as ceramics, and thereafter, 
flatness is maintained by lapping. 

[0004] However, the wafer adsorber of the present invention 
has a rim shape corresponding to the external shape of the 
wafer. When the wafer is held. by adsorption, it is 
therefore possible to hold the entire areas of the wafer 
with a uniform adsorbing force. In a special use such as 
adsorption holding of a 90°turned wafer on the same safer 
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vacuum adsorber, a portion of the wafer outer periphery from 
the wafer outer peripheral rim cannot be adsorbed. This 
results in a bending moment of wafer around the outer 
peripheral rim, causing deformation of the free portion into 
a convex shape, thus impairing maintenance of high flatness 
of the wafer. The upper surface of the rim has a larger 
area than the upper surface of the projection, and foreign 
matters tend to adhere thereto, leading to a larger amount 
of deformation of the free portion when foreign matters 
adhere. An independent rim is therefore arranged in advance 
in the portion of the wafer which may become free for a 
particular use, thus permitting adsorption so that a uniform 
adsorbing force acts on the wafer. This minimizes the 
amount of deformation and makes it possible to ensure a high 
flatness. An apparatus of this kind is disclosed, for 
example, in Japanese Patent Application No. 62-221130. 
[0005] 

[Problems to be Solved by the Invention] Along with the 
recent improvement of accuracy of semiconductor integrated 
circuits and production efficiency for the manufacture 
thereof, the move directed toward a higher accuracy of 
semiconductor manufacturing apparatuses is becoming more 
important than ever. Particularly, in the area of reduced 
projection exposure apparatuses, improvement of lens 
accuracy leads to a decrease in the focal depth thereof and 



to a larger area of image forming. This tendency is posing 
another important problem of maintaining a high flatness of 
wafer serving as an image forming surface. However, because 
of the crystallographic orientation of the wafer held by the 
wafer vacuum adsorber and the limitation of exposure 
patterns of semiconductor integrated circuits, the number of 
patterns exposed on the wafer is limited, thus making it 
impossible to improve the production efficiency. 
[0006] In order to improve the aforementioned production 
efficiency under these circumstances, it suffices to turn 
the wafer by an exposure pattern and perform exposure which 
vacuum-holding the wafer by a wafer vacuum adsorber. 
However, the wafer has an oriflamme portion representing the 
usual crystallographic orientation. In a wafer vacuum 
adsorber having an outer peripheral rim (weir) of the same 
shape as the wafer in advance, vacuum adsorption of a turned 
wafer results in vacuum leakage through the oriflamme 
portion, thus making it impossible to maintain adsorption. 
When forming a rim having the same shape as the oriflamme 
portion, while adsorption of the wafer is possible, a part 
of the outer periphery other than the oriflamme portion of 
wafer cannot be adsorbed and held. A bending moment caused 
by the adsorbing force occurs in this portion. Deformation 
is caused in a direction counter to that of the adsorbing 
force. It thus becomes difficult to hold the wafer at a 



high accuracy, which is the original object of the wafer 
vacuum adsorber. The amount of this deformation becomes 
larger when foreign matters adhere to the rim having a 
relatively large area. 

[0007] It is an object of the present invention to achieve 
a structure permitting uniform vacuum adsorption over the 
entire area of a wafer even when adsorption-holding a turned 
wafer. This will contribute to the maintenance of a high 
accuracy of wafer, i.e., holding of a high flatness of wafer 
in response to the exposure pattern of a semiconductor 
integrated circuit . 
[0008] 

[Means for Solving the Problems] To solve the foregoing 
problems, in the wafer vacuum adsorber of the present 
invention, rims (weirs) for maintaining air-tightness 
provided for vacuum adsorption of wafer arranged in 
correspondence to the usual position of the oriflamme 
portion and the shape thereof upon adsorption-holding the 
turned wafer. The rims have respective independent vacuum 
paths. The wafer is arbitrarily vacuum-adsorbed, depending 
upon the oriflamme direction of the wafer. 
[0009] 

[Operation] The wafer vacuum adsorber comprises an outer 
peripheral rim (weir) for keeping air-tightness for vacuum- 
adsorbing a wafer, which has a shape similar to the 
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circumferential shape of wafer and slightly smaller than the 
wafer, an inner peripheral rim for maintaining air-tightness 
in the inside thereof, cylindrical projections for keeping 
flatness of the wafer when vacuum-adsorbing the wafer, and 
vacuum paths for evacuating. The few outer peripheral rims 
are connected to a rim having the same shape as the 
oriflamme portion in advance. These rims form vacuum 
chambers independent of each other having vacuum paths. 
[0010] As a result, when it is necessary to adsorb for 
holding by turning the oriflamme portion of the wafer to an 
arbitrary position, it is possible to obtain a uniform 
adsorbing force to the wafer in the same wafer vacuum 
"adsorber, thus enabling to keep a high accuracy (high 
flatness) of the wafer. 
[0011] 

[Embodiment] An embodiment of the present invention will 
now be described with reference to Figs. 1 to 3 . 
[0012] In Figs. 1 and 2, the wafer vacuum adsorber of the 
present invention comprises, on a substrate 4 using ceramics 
as a basic material, a wafer outer peripheral rim 1 and a 
wafer inner peripheral rim 2 maintaining air-tightness in 
the inside thereof; oriflamme 3 provided at two positions 
perpendicular to each other having a shape corresponding to 
the oriflamme of the wafer; a cylindrical projection 5; and 
a vacuum path 7 and vacuum fitting 8 independent of each 
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other for vacuum-adsorbing the wafer 6. It further 
comprises an oriflamme vacuum chamber 9 and an outer 
peripheral vacuum chamber 10 surrounded by the wafer outer 
peripheral rim 1 and the oriflamme 3; and an inner 
peripheral vacuum chamber 11 surrounded by the wafer inner 
peripheral rim 2. 

[0013] Each rim is for maintaining the adsorbing force upon 
vacuum-adsorbing the wafer 6 and is a stripe-shaped weir 
slightly smaller than the circumferential shape of the wafer 
for keeping air-tightness against the outside. Particularly, 
the oriflamme 3 is arranged at a position corresponding to 
the oriflamme portion of the wafer 6 upon vacuum-adsorbing 
the wafer 6 on the wafer vacuum adsorber of the present 
invention. The cylindrical projections 5 are provided on 
the same plane as the aforementioned rims, come into contact 
with the back of the wafer 6 together with the rims, bring 
the oriflamme vacuum chamber 9, the outer periphery vacuum 
chamber 10 and the inner periphery vacuum chamber 11 into a 
negative pressure via vacuum paths 7 and vacuum fittings to 
adsorb and hold the wafer 6. 

[0014] When vacuum-adsorbing the wafer on the wafer vacuum 
adsorber of the present invention with the oriflamme portion 
of the wafer 6 in front, the right-hand oriflamme vacuum 
chamber 9, the outer peripheral vacuum chamber 10 and the 
inner peripheral vacuum chamber 11 are used. When carrying 
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out vacuum adsorption with the oriflamme portion of the 
wafer to the right, the front oriflamme vacuum chamber 9, 
the outer peripheral vacuum chamber 10 and the inner 
peripheral vacuum chamber 11 are used. This makes it 
possible to uniformly vacuum-hold the entire area of the 
wafer 6 without depending upon the adsorbing direction of 
the oriflamme portion of the wafer 6. It is therefore 

■ * 

possible to hold the wafer 6 at a high accuracy according to 
this embodiment, and to select any of the two directions 

(crystallographic orientation) of the wafer in the same 
wafer vacuum adsorber. 

[0015] 

[Advantages] According to the present invention, there are 
available the following advantages: . 
1. Even when adsorption-holding a wafer directed in another 
direction (crystallographic orientation) , a uniform 
adsorbing force is obtained over the entire surface of the 
wafer, thus enabling to hold the wafer at a high accuracy 

(high flatness) . 

[0016] 2. The amount of overhang of the wafer can be 
minimized under the effect of the rims. As a result, it is 
possible to hold the wafer at a high accuracy (high 
flatness) with minimized deformation of the wafer, and 
further, reliability is improved. 

[0017] 3. Since the conventional working art is applicable 



the manufacturing cost is on the same level as for 

conventional products . 

[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is the plan view of an embodiment of the 
present invention . 

[Fig. 2] Fig. 2 is a sectional view of the embodiment of 
the present invention. 

[Fig. 3] Fig. 3 is a plan view .of an embodiment of the 
conventional art. 
[Reference Numerals] 

1: Wafer outer peripheral rim, 2: Wafer inner peripheral 
rim, 3: Oriflamme, 4: Substrate, 5: Projection, 6: Wafer, 
7: Vacuum path, 8: Vacuum fitting, 9: Oriflamme vacuum 
chamber, 10: Outer peripheral vacuum chamber, 11: Inner 
peripheral vacuum chamber. 
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